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Abstract 



A MONOS type memory transistor increased in injection efficiency or storing a plurality of bits of data 
by local injection or a charge into part of a plane area of distribution of a charge storing means, 
comprised of a channel forming region of a first conductivity type, source and drain regions of a 
second conductivity type, gate insulating films formed on the channel forming region, gate electrodes, 
and a charge storing means (charge traps) formed in the gate insulating film and dispersed in a plane 
facing the channel forming region and the thickness direction and in which hot electrons caused by a 
band-to-band tunneling current are injected from the source and drain regions, where in the gate 
insulating film, between a first storage region and a second storage region into which electrons are 
locally injected, there is a third region into which hot electrons are not injected 
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$ 2 mw.m*mfcfr ±e* + * n>fmmi&tmts 

hjiu^ hn>j&*±EV-.x - KU-f 

So 

E^*»*tt**#Etti6«o 

.±E*1, *2»*l«Ktt**U *7hxl/nn^' 
&A S ftft v»* 3 nW&b 3 EttO*» 

[|»*« 5 ] ±E*«»«*«#±E» 1 , » 2 £tt« 

SMWU«'(t#fL-Cv>4B|*3l4E*<o^»l6tt**flc 
[**9t6] ±E»I. * 2 

±E* 3 0***«J|t-Wfl-Oiieil»K*' 6 ft * ffi *9 5 E 
«co *S l&te¥*fl:E«*«o 

±E»3 0*«LhK»J*«ftfc»3y- USt 4:* 

*lt v»4M*a 5 Etto7ilfltt¥«1ffi«tt. 
[MM 8] ±E* + 2o©^t'J h 

h n-;w h 7 > v**co^*;i^j£^£^ii*SLT 
ft * tt*« 7 E«o^»«tt**#E**«o 
[W*«9l ±E* + ±EV-* ■ KU 



(2) 

7- K#fi|<Z>±EtM*«>.**V h7>v^?rtf, ±E 
*1, 12^- hm®/4 f 7- K«KJ: »9*a«f£Sn, 
t' y h ^ri4«>±E«[ftO J« * 'J F7>v^^t, ±E 
f3y- h **LTV» 4 B*?R 7 EHO^ 

1 0 ] ±E* 1 . * 2 EttflM* «t tr±E* 3 
«a*±OJH-*o±Ey- hWEUtfL-e-ivrii^Wtt 
Kfl»«Lfc, ±E* 1 EWMfcfl-*©*'- hUis^Cf 

io ±e* 2 Btf*wmoy- vwmzz.h l 

■ «4E*©*»5Ht***Ett«ll. 

MMtgl 1] ±Et v **^j£«** ±Ev-x • K 
H>fM, ±Ey- HMMUJ: ViEr- 
^f4>*'J h 7>->*x^cor- n* f , ±Ev-x ■ 

§, -*o±Ev-^ • KW-f Stifci' 
y hxi/? hn itofr«>±EV-.x • Kl^ 

fcco^ft < fc t-«jft«±Er- F$6flfit^f4y 
20 - h ftfilTT* 4 »*« 1 E*<&^»»tt¥*flEE*« 

Co 

1 2 ] ±E» 1 n It* ■) , ±E* 2 

«1Sj) ? pIt-*4«M l Etto^afMt^SfltE* 

[HJjRflU 3] ±E*- + */HBJ81MU ±E2ocov- 
^ • KU-f ±E^~ HfiWHUi^Er- h 

Yy>VX9i)K 7- Fulfil t tTy 

a*t0 7- Hi, 

±e*»o7- K«i-?-n-Fntc, ttato±Ey- 

±E«»tO*a*-€-*t-PfH^ «Stf>±EV-* • KU 
^ >«*A«tt'fr«itrv»ig||*a 1 E*60^*KHt*# 
frEtlUSo 

iRi-4 7- K*fc, 

±E2oov-x- KU"f >"S*aco— ^*tf 7 h^-C 

io *aic«sEi-4^i*a^t. 

#a* t * 1 3 E«co^a5Mt*»fWE* 

*a ic«^-r 4 * 2 9jn t , jie» 2 n«i * *a i^s^ 
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±e* i mm t ±tzm 2 Htt t <Dffl K. , ±B«&<7> * * 
■J F7>v**a*ifc?iJg^£ftT^4fjf3fc3gl 4BEO 

*s*tt**n*E*»«o 

e] ±e* ±ev-* • k 

±E 2 v - * • FK> 2 *«£7ttft A< 

BtSUBo 

[SB** l 7 ] ±B*W*«#RU\ + < 4 < t i>ftU 

E*<&*»»i±¥aKttB«»«o 
[i$9i8] ±tir-Y&mmu. ±Bf-**>ne* 

W*«l 7B*<aW»tt#*#E«««o 
[W**l 9] ±B**- Hft*Rl±s ±E* + *>WBJft 

±E*ffl**^«4: LT** F A«Ml±KJgjftSftEv» 
2o«5V-X- KM 

±B* * * A^jMMLhCRtt 6 ft., ±E* + * /HB* 

<b ±E*« *«¥ft k a A-r * m*« 2 0 E*W>* 
»«tt*»#E11««ollift*ife. 

F a > *&X1-zm*m 2 0 E««>^»«tt**fltE* 
HEOIMWtto 

[W*a2 3] #£i£*B*K, -*0±SV-^ • Kb. 
-f >«**»<b±Er- l-ttlKKOit 1 S*fWiK±B* 



(3) 

JiE*lE*a*^«>*f Fxu* ho^SAtil 
K, t*0±Ev-7 • KM >W**6±By- F£S 
ltlRrt-C±E» 1 EMMfcEiifc* 2 Btt»*K* ? 
hjnu^ Fn>£&X-f 4»;RS2 lBfW>5F8«te¥ 
*#E«l6ffOttfj5^tt. 

[»*«2 4] ±Er-H6»Kli, ±E*l. »2E 

±E*MMI*Rj4 f ±E» 1 . » 2 EttflWe&A $ 
io ft, 

«ffif»**S«>»*fS** f ±E* 3 offlift t ^ L T£H 
[WM2 5] ±E*1, »2E*«***«»<0K*« 

±e* 3 ©«*a«#-*m«>«i»gi* 6 4 m*A 2 4 

E«OW«tt*«flcEfl»««>IMl5*tt« 
[i*«2 6] ±E-*OV-^ • rM>M*« 
A.S*lfc*» Fxl^ hn^«j*««k, ±E4lrt0> 

^©fi»i*to*4 < t fc-ffl**, -hffir- F*fe*BI 
ft "C-frfM- 4 If *S 2 0 E«©*»»tt¥*#ESt*« 

[ffi*^2 7] ±E-^-v*^®jS««, 1E2O0V- 
* ■ FN -tfEr- KftWRiJ J: tf±Er- F 

Mt#t4^*n7J'^i'oy-Ht<«, ±B2 
o^?H^ Ma >fc#SWW>il?fc < t 

tt**#E«««<ottf**ft. 
30 [Mf*S2 8] ±Ev-^ • 

-r 4 2 o Etto^iMSWftettJtEoflbfHEr 

So 

2 9 ] JiEf - ^ * ^»J*Wt, ±B 2 oo V - 
^ • KMbffiJt, ±Er- HMMH3 J: tr±Er- h 

hn>i«ttASft.4»lEft«J*> «6^±EV-^ • 
KU-f FxUi' hn>^A5ft4H2 

40 Effflii*. « <£ WiE* 1 , » 2 E«**MT* y Fx 

±E^ * >j f 9 > ->*^ * o±sr- F ±E* 1 

E*«*±W* 1 r- FUffi, ±E»2EttfiH*±0* 
2 Y- F U «t tf±E* 3 «**±0» 3 r- F « 

±B^ j e , J h?>*J*9W7- VJsfikMv hjsfakiz 
«»Il*ii-Cv>4>*'J*Ji'7M»:»t4tia* 

±E»1. ^2ffiH®it<o-*lc#^i2 i trt *tt, 
so «o±E* 1 , fj§2r- hm**r«»WtC7n-r-f > 
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V*&vMifl»ffitto«EE*±E«l^fflO*l ifc»i*2 
Y- httSUEPilrt- 4 111**2 8Ell«)^l8tttt# 

Ett»»©»fl^ft. 

[W**3 0] ±E*- + *;HBJfc*i#U ±E2o<0 7- 
* • KM ±ffir- H6*WRiJ J: If±Er- h 

«S«rW L > 'J h 7 > * - K^fS] ttf'/h 

£ *t"C v» 4 > 'J -t ;w t u-f U*f"t 4 # § His 

aicwLfflse^^-f T*sjE£ep*Dii-4iif*s 2 8 e 

[fit** 3 1] ±Ef- + *A'3gJ««W, ±E2oov- 
2 *a*K J: •)**SfiTv>4^*'J*^7>'f 

/ 1 fz it m 2 *a*K»f 5gw«tt t ai*o l mmmv 
x'j h 7 > v*x * £t£tt$ tit v»4 v»js 1 is a vm 2 
#a&£ 0 vi*i±±fem£mEfc&«t<amE£en*a 
1-411**2 0E«o^»«tt**fltfett»«o«ift* 

So 

[M**3 2] ±ffi-f- + *^3B*1BJ*, ±E2oov- 
x • Kl"f ±E^- H^l^ii i XflMY- Y 

WUtfiLt:** 1 ) F7>y^^A ! 7- K2T|6]i \£v h 

*iaii:KttaE«$ii, 7- K^ipjomt^^^ey hy 
>yx^rtf;±gy- hs^ { 7- mia i)*air 

v>T, *?Fxi/^hn>*ftAt4±E*l, H 2 E 
«*ttKtfjSLfc£TO±Ev-.x • KU-f >tWtfcW 

5e<9S£*en*nu 
i±££P*nu 

Jcov»TW»#a*t 1 BOttf^-eaEMCfi 0 11**2 
[11*13 3] ±E2o(OV-*- 

**a^«»* f i6*o s *» ft »k 



(4) 

JiE^^eV-t^TU^fi, lo<7±E^*'J l-7>y^ 
K^-f4'f&W±E^* , J l-7>->7^J:ISy-^ • K 

u -r > t©Bi: mi- fr&amm ^ti *»* 

[B*l3 4l ±Ef- + *A'JKJS««, ±E2o(75V- 

«ffi**Lfc^*y h7>-/x^±iey-i-M 

t»>\ -^T<0±Ev-^ • Kl"f>f«i'ti*7 hiU? 

KW h n V7j*gA£*l4lil2 

E**«, & <t tr±E* 1 , & 2 E««*HT 

±e> * v h 7 > * <»±my- y 11^, ±xm 1 

ES8WU:*>* 1 Y- Y%m. ±E*2E*««±<or 
2y-HM, i*J:cr±E*3O*J*±«0j|5 3r- h« 

iS^tti LWJR^EttlBiSJfli^v-^ t ^4 J: o 1:1122 
SJE5rE[l*DL, 

±E«3 y- h«ffiUffS60WE*Bi*nL, 

±E»1 r- h*S*J:0 r /4t»i±E*2r- hW.m 

M&&LY- hmS*EP*Dl-S»*:®2 0E«OT»» 
tt**#E*»«oft^fto 
[W**3 5] »*P»C, ±EV-^ • Kl^-f 

30 ktIEv-x • KU-f 1* 4k <W*a 2 0 

[»**3 6] ffl*P*K, ±EV-^ • KU-f 

T*«ffiiJ (C5 1 § tk < IS** 2 0 E«tO^»fM4**#E 

[BS*S3 7l iE«l»lIi4 J nl-Cifcf), ±E»2 
iW P l-e*4ifS2 0 E«o^»fMt*»#E 

40 «*«0»ft*ft 0 

[if** 3 8 ] ±E*ffi*«¥R»i, I" < ft < k fc^SB 
kom-e*Wo»lto»ftv»»£-K, ±E-?-**^jgjS:« 
i*tc*t[6]i-4ffi^t LTO#*tt*«Ffcftv>||*S2 
0 E«W3F»»tt**fl:E1t«awiJft*ffio 

[11**3 9] ±Er- K6JtK«i, ±E^ + ^;^fiE 

tt**3 8 E*0^»5Mt##flEE«*K0lbfWft. 
[IS**4 0] ±.E^- HBJtlWii, ±E-^Y*^?gJ» 
so ««±<o«KhA|ft*llfc, 
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[0 0 0 1] 

If, MONOSa^MNOSfiUfcttfcfiffcKrtOWW 

#auit l*« ***tftc&A Lttt lxi±?i s fit < 

10 0 0 2] 

(/:tx.«I«Stt: 10 0MHz) tR^cO*^ 

fcFT-'(£3fc<7> 100// s/-t/KOfia*SS± v lffii 

[0 0 0 3] ^»«tt**flt^*yii, E#£##l-<5> 

loating Gate) flOH*i:, SW^«¥S^¥ffiK)KSt 
Ifc-ftSft*:, 'POx.lfMONO S (Metal-Oxide-Nitride-0 
xide Semiconductor) if^&'So 

[0 0 0 4] MONOSI^MtttSft^^'J-Cli, 
*W«#*±#BUSo-CV»«aftll CS ix Ny (0 

< x <k o< y <i) ] m+t tz\ih.v7mtmtm. 

imt<DRW<»**VT y"/#fflBttK (BP*), ffi 
*[6]i3 ± O-'BlffTJfiK) IftftlTt^ TV'it* 
K, h>*^««R (#hA«mi) 

(Pcoti^ic, SixNy t 'J 7 h 7 y 7*1:1 1 

s n -s m# o x * ;u ^- ma a trsww & ms#-r 
[ooo5] b >*frmmmizmm#Hz*)-9wm 

'<*Wk±Lt;l*&* FGM-e»±#<<0«W**'J-^>"! 

Jifu MONossm ««f*«^«^mfi(iuttft 

: Hk#W*fflr«i*4*ttA*ftTLK<v» 0 Z<T>tztb, MO 
NOSSHlciJv»TUU hv^^MMtKoffRftlcJiiV 
W«»»ttOfiTOM«*±F GIH^JMIJl?liftv>, L 

*Kis»t* h >^*!6iif)^y-'J >^tt»i, MON 
O SM<07J* ? FGgU v fc«*LTv** 0 ifc. 



(5) 

BrWKttASfirt:»£\ ^fSl±FGI(?)i d K¥E 
rt*J:tfItlf#fiK:|0:tt1-.5C: t 4 <«#£ft* 0 
[0 0 0 6] MONOSITOStt^t'JtSI^tV 
-t >v £ $m-t i> iz li r J * * - 7-$H4<o&#;4*fig-e& 

•k *<otz*>iza.h mmtomm d.6 

nm-2. Onm) J: *)W < skfe-t Z>-&W-t> t £.CT^ 

&£(±0. 1-1 0msII|f*/iWi^, oi 
•K «<?)MONO SIf * 'J fli, AM 

te«fe*v>l±f- i+frizffi8.$ittz 

1 00^ stmRx-bZo 
[ooo7] m$&*satmtziti*x.*tm&iti>*m 

v^ 0 fctitf, f ? Fxl/^ hn> (CHE) 

4-v-*ffl!lri»c>ftA1-* V-*** K&ASMONOS 
h 7 >v:**;6*48£$*t;t# (IEEE Electron Device L 
etter 19. 1998. ppl53 ) , ^WV-^t-f Kit ASM 
O N O S h 7 > V* 9 -Ctt, l&f^Sff § &*B# 1 2 

is <fc If-f— *#3fc*.*M±4 f O«ffi147i*+^T0:v> o 
[0 0 0 8] -E-^-7j N ffi^CHEttAMCioT 
m?ff£SifScttfc h7 yy<D-SBUttA-C#*-t^iFB 

Hfll#*»#iitrii:tci •) 1 > * ';-t;uab^l) 2 fcf-y 
h«rSE«?TiH:«*3J f *&Silfco fcfcictf "Extended 
Abstract of the 1999 International Conference on 
Solid State Devices and Materials, Tokyo, 1999, p 
p. 522-523" T-li. V -X t K l"f > WOSI±ePllD7fIn] 
30 tA«x.T2 tf-y M»**CHEttAKJ: DtlS, 
*, Steffi L^izli, *Sa*l^i:i»^tc»f3e«£E* 

- K" sscio xm § &*«fm**« < 

[0 0 0 9] $ aifitcftoT, 2 if -y 

40 tt>*U#tl3|E$*L^: ( "Twin M0N0S Cell with Dual 
Control Gates " ,2000 Symposium on VLSI Technology 
Digest of Technical Papers, ppl22-123) 0 z\<DMO 

Noss^«%i±^^';-e(i, xyvvhy-hti* 

&mi-t>ZtK£ *), Y- hSMJiWlC3> h u-)VY 

^iji^oiiaJi, **tticf- 7 Y^-Vir h 
n > (CHE) &AT**»K Kl/^ 

SO ■ 
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[0 0 10] 

igmmfcLz o t ■*-*»«] t^htf, z<7)®l*(d 

CHEftA^-fy<OMONOSIJfcli2 \£v h/-tr;u 

umrsjife iMONos m^m ^n-ii, * * 

KfkRoycyr3. 2 e V J: *)*£t£W1±. 9EKK.lt 
4 . 5 VgK<omffiEll*n* f -£'llT* *) , £ <0 V - * • K 
i"f >HItt«t4 £ i itHirti. z<r>tz«b. 

m£&&&fK&\iz>'*>i-x)v-m%Li)mmttc:'3XY 

^OtffSX»$ii f l X10-6 -1X10-5 ggt 

-»Lr*5»j#sa*T«riB4:^ 
m.z i o ft AS-tfrtfemLx^zai*. mmmm-v- 

-t ;l/ # # iitr - t lilt L v>„ 

[0 0 12] Ijtf.3o<0CHEr±AM«-bJV 

v> £ If jg 

[0013] $ fc, fTELft: 2 e? hE-flrarffift * * 

Ufabm&Zftn hv- *i tz\t K W 

e>*y FN h >^itli/<> KM 

MONOSS!O^WI6tt>*VP»i, 

v> «: tf ^ H ») , Kf bp* O ft® K X * ft 

[0 0 14] >M&9§OBWW\ MONO SS&f^Mlft 

W * Vtt * * T **S»ffc1- 4 > * 'J h 7 > v * * £ £ v> 

iiALTM^'? h*E«+4IRK, 'Of;*-ifl 

mu l 4 tj« e, ^ ^ v^mrLr-s * -c *a ic* § a* § , 

[0 0 15] 

[»«***-*-« #5&lB0>*10)«jftU« 

4*»»tt#*#E*««ii, & i mm.m*m&fr <b 4 
* 2 a ij±e 



(6) 

fc, ±ISr- ne«J!J!±»=|fi:»t Pilfer- ± 
afb?tLT±IBy- M&HWrtKJBjSSft, ttfttSK* 

[0 0 16] 1 ^^'J-t^^^tJ^fgtgtf •> 

io h ^ti. 2t'7h/-t;i' 1 l tf-7 h/-t;K?)Mnf t i 

«#3*L*E*«i*fc, MU? hn>^jiA?fi 

[0 0 17] £>*Wi, ±Er- H6MWI4, ±EV- 
x- KV-f >®i$tf>— Ufrb*y hxb? h n>;o f &A 
3iT.4*lE«fW*i:, ±EV-* • KV>f>a*o« 
fxl/? hn>4*aA$ii4*2Ett«* 
_LE*1. »2««M»c»t*ii, *yhiU*hri 

Sic, ±ffilfStfgA ! ±!Sfl, *2E*«*KJB 
JA S ±E*W»*¥SW»*«**«±E» 3©S« 
**LTsSHttU*»*jfCv»i 0 ifc, ±E 

* r. ^2 Eif ffitt^1KftoRt«V b^HilliS^ 

* L, ±E* 3 0««c^#-*t^Oiffe^M^ fj^i, 

[0018] hmaii, *-coy- 

E*«**±»:je*snfciii r- hmmt, ±e*2e 

«*itJtK»J«**ifc*2y- Utt, ±E*3 0« 
30 «±»cj§Jj**iifc»3y- h**k«:#U JiE»l. 

v»» <pf*tO»^T<>, JiEf--K'*^ri6«l*«i, 2oco 
^ t 'J h 7 > ^ cof + ^ ;vff^iat , -ecoHoi 
40 ocou> h o-;V F 7 > y ^ Of + ^> ^MI* t i s 
31!SL.-C££o ±E-f--v*^JBlS«*» -tE 

V-X • KU-fv««, ±Ey-H6««fiJ:0 f ±Ey 

- h^ffi^^r-t^^^'j h7>w^i j 7- K^ifijt.tf 
7 h/j^cssffiun, 7-K*flw>±e«»o** 
nr/vx^r, ±e*i, §2y-nsi { 7- 

n7> ->'x 9 i*i-e, ±e» 3 r- K^ffi* j *a«^^ 

nrv»4 B ±E»1, *2E*««*sJ:0 r ±E*3O* 

i^±tc#-«or- hnm&£Ltzmi&xi>£^a 

so y- hW.mKttL*ti?ti&!BltoK'frmLtz, JiE 
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[0 0 19] 1 tf y b/-fc;uEtg<7>&£-> SHI*:, ±E 

- b «&MUg|^ i i/jtEr- *'J b9> 
i?X9<DY- bftri*. ±EV-A • b'U-f >ffi*£$.75"rt> 

hxi,^ hD>^riiALfct^ — 7jO±Ev- 

[0 0 2 0] iO^F»38tt*«#E«(E«"CU, fl*V 

*K»«E?*tA:*ia«i:*«aar»=W»flr«6ftN0Rffl^ 
*y*;i/#*j& f »j8-e*4o $Mtv-**l[-e»i, v- 

t±. **'J rn y LTWi 1 ^itf 

9 2 BMftKtt L * * y b 5 > v a * 4<£?i|«£ S ft-c v» 

So 

[0 0 2 1 ] *«W«»2©Rj«Hff4^aiStt**flc 

*>vfmmmt. % 2 mmm^&itfrb 

;W£j£M8c£&tf2oc0.y-A • KU-f>fl*fc, ±E 
f - * * JH&JSfl[i*±UI£»t S> *U ±E* ir * 

#«*rt«K#try- MUUU:, HftiMSS± 
i:»»t?>*tfcy- b 4 *»SSte**fl:E* 

b o v £ ±E v - a • H W > f> ±1 SSW^*¥ 

[0 0 2 2] £0>|ftfWffifc:Hv»-Ci, 2lf7F/W 

•y b/-fe/uE«o»<ft\ ifli:, #§&*B#l-, ±Er 

- h«6»atrtJ:iJtt4±E*W*«*aw**1U*w- 

E«1W*K±E* »Hi/^hn>tftXU ±E8 1 
EttlR*ft^o*y Hi/? b v>mxt%iiuz, 

E* l E«**fc«*tfc» 2 ESftC* 7Fxvn 
n>*&A1-4o i^tl, *K8K, ±er- MfiMtK 
±E*1, »2E«ii*WK:*» Hl/y hn># 



(7) 

*tTv>& 0 l tf y b/-b;«'E , KO&£\ iE-JOV- 
A- Kl"T >M^"bffiA?ix^:* y hiU? h nxo 
±Eflfe?j<7?y-X • KU>f >SWW>fettA 

SB**, ±ffiy- M6»Rl*S-C*#1-4o AttfiUK, /it 

±E^ + *^jB«a*, ±ev-x • ruj>m 

t'J I- yyV7.9<T>Y- bft^ ±E2o<9*-y hxV 

io - hfiJilTT**S 0 

[0 0 2 3] *fti-Ctt. ±EV-A • 

3y-Hgi^i41^ ±E> *U b 9 y s J*9& 
■7- K/j[6]i tfy h*mi:K«»E«SKTV»*>*'J 
•b^T U'Tn*=f-rs*^i? s ^tci5v^r, ftfiSK, ±ES 
1, IS2E*«*0-*U##atrfc#J±» ffi^1MW± 

t -r « tk i t±±E^ ^ % KT&f&mmztt lov*4 

20 v»j±i£fttt<O*a*±E*fc*fl)05* 1 itz\±m2 Y- Y 

-x- FK/W, ±MY- Y &mm& X lf±MY- 
V Wm*^ Lfz* h 7 > * * ?, 7 - K^|S] t tf y 

30 [0 0 2 4] — -ft, ±E*-lr*/HBa**, ±EV-A 
• FH/i«, ±Er- hif£^i5J:D f ±Ey- 

v a * r u±e v - * ■ k i"f > flwo— 1 * 
a»Kj: ijaastt, ±ev-a- ku-t 

2 *a«lic ± ») fix v>4 j< 'J -fe;u7 i^f 
40 7. ^ A^igs s fur v^* v»* i ^ i tr» 2 *a>Hic ovj 

[0 0 2 5] *»WC»i, ±EV-A • KU-f^IW 
■7- K^AOH:>un-Cfl-llL-Cv*«4l^ (^V-AiH 
NORM) , *4v»ti, ±EV-A • h;i"f >flt*;6*7 
- K73rS]<0-t;WM-C*ao*gr-& (A-ft*y , 7>K 

(vo s) xi>mnmffii&.t<vmiY- vmutm 

2mi&±.<Dm2 Y- b LTV»4»*K, |S|- 
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*) *at=*tt 2 fix v ^ * >j -t ;w r u <( iz *ft # § 

p'-t'J h 7 > v.**(COl^T\ *7 h^U? ho>^it 
A?Z±mm 1, %2 EttfR*K»I&Lfc^TO±Ey 
-x • h'K >IIi&Uj3lT£<omJE££P&DU h^U 
? ha>(0£A£tf;b>5rvMi&<7>±Elill, |&2E«®flt 

-f >yt*St L. ±IE[5l-7- F«C ±EV-X • K 

u-r >«*K9irr4±EW£*ffik»3jms&&»# 

L^-CCO^'J h 7 >v**Koi,>-C CO* 1 

1 n A/-b;Ut, !S&*C!)CHEttX*§ji**ffiC 
WLT+^tcfi< %Ztz#>, 1 0ktf> hM±co##ii 

[0 0 2 6] WELfcy- ns#si-f3y- 

OEttffiiSfflri 1 J - X t ft £ <fc ^ K±E 2 oco V - X • 

±E*3y-h**UjJr5e*>*E*£PilDU ±E» 
iy- httfegJ:P/$*:tt±EJ|t2 7*- t-ttE£« ± 

[0 0 2 7] ±15 V-* • FK> 

& & a $ n±E**r**#« c«»jftTv»ix 

**JBv»-c±Ev-* • FN >«JMBK5l§lfc<o * 
JtEV-* • FN >SWW»<b&ASit-LE* 

<o 

[0 0 2 8] Z. 0^»«tt**#E*i6111i ± IP-toft 

[oo29] z<DsFm&&*mmmmw.& ± ir-e-ott 

'<> KM h >^;viIi:EiLf;*7 Fxv^Fnv 
£<, £»)PL<»i, V-X • FW >«**»pffl^*lLW 

y-hmm mi. mzy-v 

W&) ^OIE't-f TX<oepiJDKJ:-3t\ V-X ■ Kl"f 
oT, p nttfcKfcvvW TXWE^flJinSfi, CtUC 



(8) 

y < > KB h > * A- L «JMma»C ±0*7hx 

^FD>ti4^ -?-<oai&fi (A#£ 

^ >^*sts&i y- hmsF B i<oi:JE^7c# <-r-& 
tix&w*ix, munv-z- h-isj >m&tm 2 y- 

ffi#*¥«0*2E*«*fcttA$ftTfiH#3*L* 8 « 
#*«#gco^l ( flS2EflMRitm»:ti, *-?Fx^ 

n>|± % tctZii 1 X 1 0-2- 1 X 1 0-3«flW>]fi&v»«| 

20 tOOtSa^tai', t^CHEftA^l/l 
04 «Ti:«TiS, cico^, 1 0 kmV.-t<D** 
') }• 7 > -J 7s $ izjfflW g ii***?r«6 k ft *) . -&LX 

is^-r-&o *7t:, ra-7- rmzmmztitz**:*) 

*o DtrELfc2 ify h/-fc^O#§a*^rffi-CJi, 20 
cov-7. ■ KU"f 'smt&V 3 ) t Lftv»^S# 

t, Wtfrthlmzte, z.<nWi±&A.w&.i£\ilMLtzW<o 

30 v-7. • KH" >flHWV-Xfc&« irK^tBL K 

[0 0 3 0] 4^:, 2 Ify h/-fe/u#Sa*t=ika*> 
* 'J h^v-y^^ffiiSi: LTt±, fcfc*lf*flT**^K 

fc1-&o +*O*3OiB*a5fl-*»M0S1llit 
ii<^B#icxu7 h n >coviA* ? M#Jicftt)tt> ^e 1 ; h7 
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<®TLM*teLmifi#i!!*LJ:7 i1"4fc, ^ 
> h n -;u h 7 > * y ht7U 'J 5 * * fc L 

>v*X*<DL§vMI^EEKJ: >) Steffi L SSL £>_L 

[0 0 3 1 ] 1 tf y h/-t;KO§§&*-CI±, 2 

o^v-X • Kl"f >m&T5U5frhm£&Z-Z?t7Z fc 
7)*T-#4o V-X • Kl"f>fW>t><OSf 

«*©tmK*v»T&AfflW3-*>ffi«**# < fc4J:dK 
ftiS-fk-t-*- fc \zi y-H^ttxlflOOnm 

-X • c>«>«ffaA«*3i*f*T^«: 
4 0 ZtDtztb. li^t'J f 7>i/7-*<DL£^mM& 
#«**ffirt©mar£Ji!K«ffih4«ttA. 3 ft* £ fc J9><b , 

^ * 'j -b ;v t itm. L r l ftf &±m. < & 4 0 
[0 0 3 2] ?ft'*B#tci±, £fcx.tfv-x- KW>M 

T**«K9Kife<o ^h>^i*^v>Tj )> 
[0 0 3 3] 

iKM^/Tt. El 2d, NORja^HJl/TWC 
¥ffiHJ£, El 3 KH2 0B-B' acft-9£NflBfl*fe 

[0 0 3 4] Z<DJfflf%&**:VmW.X-ii y M-j hWi 
(Xtl^iK) **±vf y bft (#l±fe) tHje-v !>* 

(gin*) KPMHfc&fu v-xijs («2#a&) * J 

±V-X« (*2±») fcfflv-** (ft2N*ft) KB 
JifbSffCV»4 0 ±kfy hSMB L 1 IC-feW* h h 9 > 
•>'X?S 1 1 Sr^LTS!l^-J' h*lSBL 1 j&*»jHE$*u 
±kfy hi&MBL 2i:-fel/? h h9>v*X* S 2 1 fctf- 
LTiytr-y hiSISBL 2i>m^*iX^h 0 ttz. 3E.V 
-XiUMS L 1 K-tU? h h 9>v*X* S 1 2ZfrLX 
mv-x»SSLiim&$tis ±v-^*MSL2i: 
•kU9 h h yyV** S 2 2 Sr^L.TSlJV-X«SlS S L 

[0 0 3 5] WVy HISB L 1 fc«|v-x*S S L 1 



(9) 

fcOfSH::, h 7 >->'x*M 1 1 -Ml n (fcU 

If, n = 6 4) ri^JSMSit, M k* > h tl S B L 2 fc 
giJV-Xi^S S L 2 twraic, ^ 'J f-9>->*X*M2 
1 -M2 nji*£ai»SE3*iTv»4 0 

h 7 > >*X * ( S 1 1 fc S 1 2 , Xli, S 2 1 fc S 2 

2) £k±ik >^ ";-t7urn'^if^i-4#fi!:yo •> 
*7m&£*l-4 0 

[0 0 3 6] 7- K^lQlKKSrl^^'J I^^X* 
io Mil, M2 1. h 7) J 7 - mWL lCfttt 

ZitX^Zo mmz, ^n7>y^?M12, M2 
2, -cO#y- h* ? 7- K«aWL 2 tcs^^n, ffc, 
^t'Jl-7>y^<'Mln, M2n, -W&r- h 7> f 7 
- K8WL n»c»as<xrv»4„ 7-KJfi|i:B»t4 
•fc U ? h h 9 > v*X ^ S 1 1 , -»±S1R& SGI 1CJ: 
*>«l»$ft, b h7>v*X^S 2 1, 

S G 2 li: X tOftmZirho mWtK, 7-K*|6HcB» 
h h y^yXJ- S 1 2, -liI^SG12 
Ci »)IW|»Sn, tU? b h7>vX^S 2 2, -»±S 
20 iftRS G 2 2 iZX •) IWfPSfLio 

[0 0 3 7] COMNORf'tJl'71/'ftl±, 13C 
T^-tid^x WS«SUBOS»:n7X*W#I 
«?flTV>*. n7X*Wtt, hi" 

iISOCJ:»), 7- K^[6j*C*fe^7>Ri$nTV^o 
[0 0 3 8] ^^-Sli^^I SOtcJ:«Jfl'*S*tfc# 

so icilj, "V-X • Kl"f *4-tHllf 

7 hSSBL 1, SBL 2 (WT, SBLt^fS) 
Cfl!| 7-XgSSLl, SSL 2 (tlT> SSLtg 
IB) $ fi-C v> 4 o M t:* 7 b Ml S B L is J: OTW V - 

X«|S S L±K»*Bt«:rt-LTie£LT, *7-K«W 
LI. WL2, WL 3 , WL4. - (JilT, WLti 
E) i»*RHi:E«Sfttv»4. c ft e> <o 7 - K«W L 

Wi^i^sff^SSIifgiNSSI S0±U^LTv^4o HJtf 
•y fi^SB L tI«V-X^S S LtW n 7^^W<0 
io ffi^-t , #7 - K»WL t nXJSS^^ ■=& 'J h?>y 
x^«7>^^*;w}^BEffii4fcii), -eco^-^^^ffM^lt 

V-XfcLT^f61-4o 

[0 0 3 9] 7- Y'WWL<r>±.ffi&£U ! ®mii. *7-t 

3>*?FBCt, lOV-Xi&S S L(CJti"4 y-xa 
h S C ttfMl&ZtlX^ho Z.flh<T>^> 9 7 Y 
so BC. SCI±> tztx.i£, tf y h^|qJ(Oj<*'J h7>^. 
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6 4iirt»ci£tt^>ttTv^ 0 t/z. &mm±i:. 

fcf y hn>*7 hBC±l,zmm-t^±^y h&MBL 

1, MB L 2 , - MBLtUffi) V-X3 
7*7 hSC-bK«&lrf.5>±7-7.ig|MSL 1, MSL 

2. - (fiLT, MSLtSIS) WtfxhyJ 

[0 0 4 0] ^MNORH:^!/^^ $ 1 *il 

-73>y-* h SCZMtfL-tZ>&W* t %^o Ltztfi 
■y h n V ? ? h B c a X zrv -X => > 9 9 h S C f±, tz 
7fMl&itt&'k&Hz'iTb%y<*k *7-fe;< htt 

7 7"KJ: >) n>*? h iffln-tZo 

[o o 4 i ] (Mfcfy ha. nv-**) 

H^ii'^v^c: t*»e>, &S<9712J5;£ 7 J.^7*o-fc7.pi 
#«D*/.MM6F-Cfr-3fc»£\ 8F2 uifiv»#*£*S 

3W&efl:S*i.-Ci3 I) , -fc V9 h h 7 9 S 1 1 Xtt 

S 2 1 A^M<OffiyD y 9\zi5\jZ>Wj\\*=f) h 5 
>y'X?ffiilf7 httMBL 1 i£t±MBL 2^<bW 

lbs fimR*»<tt=*f!IT*4o -feU* h h9> 

S 1 2 ifcl±S 2 2<0«§-C, ilJV-^H*±V 

WV-Xi*S S L -> >; -9- K *» 9 o»t 

-CJg/SU ? h&MBLiSJtO^V-XijSlMS L£ 

[ 0 0 4 2 ] El 4 **>J h 7 V 9(0*7- h'7j(fi] 

tHJV-xaS S L t^ratcftStt, 7- KtWLWi 

[0 0 4 3 ] *-**A'JBJ«1H*-tKI±, 
0 fc^-LT^ 1 ; h 7>VX9<7)Y- hWU (7- K* 

wl) tm&ztix^Zo u-vmrnt. -fete, P 

tz#i) ->'J 3 > (doped poly-Si) , Xlidoped poly-Si 

»c*a+*^-v*fl'*ifi]«>fts (r-hft) o. i 

ftm&T. ttilf8 0nm-9 0nm§S-C*4o 
[0 0 4 4 ] **ltJgJBH:*i»t4r- 0I±, 
Tii^IKi:, «K h AffittM 1 1 , 3fbH 12, h » 7* 



(10) 

4 0 #hA«»Kl lOlfll, «fflffl^t:iSCT2. 
5nm^e>6. 0 n m©WCft6^ -I £ ^*T-# % d 
ZX-H2. 7nm-3. 5 n mUt£5e£ti~C^* 0 
[0 0 4 5] mimi 2li, tztx.tf 6. Onm^Efb 
•>'J3> (Six Ny (0<x<l, 0<y<l))R 

*<3»*s*iTv»4o z<om.im\ 2n, tztk.\tms. 

CVD (LP-CVD) \zX *)ft9L2ix. Rtftc**<; 
io 7 v7tf&<^iixX^Z> 0 fitfkKl 2I±. 7U7 
^r;W7--;ua (FPfi) <0S^f5^#14^^-t-o 
[0 0 4 6] h y 7*«4tR 1 3 l±, afb^ 1 2 CO #S 
a ff tcggv>^^ 'J 7 h 7 y ^»*i*irt.- : lKBft-«- ji^gyt* 

A * ft4 o h » 7*&»m 1 3iHTO (High Temperaf 
re~chemical vapor deposited 0xide)ffitC«t tyJ&flLLfz 
Si02ltLT(>J:v> o h';7"iill3i s CVDt? 

z 0 Yv-rmmmi 3<dw&h*s r-hnm (7-h*a 

20 WL) frh<D*-)l'<D&.X$:G%)lzmjkLX7-9&& 
m&bm&Vi&T&jikimZtztbiZ. SfgT*fe 3. 0 n 
m, 4fiL<li3. 5 n mJ3L±***R-C** 0 
[0 0 4 7] :©i 0 «r»*^)J»* U h7>v*^^<OSS 
ittCiJV^TIi, i-f, ffl*Lfc*a»#it«SUBtc«-L 

tc, HtTy hijaSBLiJiCh'iiJV-^aS SLt^c^Tr: 

[0 0 4 8] of *«^*«SUB±tcy- h^« 
30 HI 0?r«mi-4o *flt»t=, fctxlf, SB#M^fa^ 

^atsft (rtos) i:i v i o o o"c, i o s o«nar 

^flvv mt*sV^>m (sKhA«iHWl 1) 

5„ o#*tc, *l-A«Il l±lcLP-CVD&lc«t 

vSfkv'^Xl (afkltl 2) *ftfltV^6 nm 

ti, ^fcxli, -y^no->7> (DCS) tT>*-T 
ta*Lfc^tfflv>, *«fiiK7 3 Or-CffTo 

tx.it 3. 5 n mWKfty 'J a >R ( h y -fUmm 1 
40 3) ZMl&i-Zo cwmmtli. tzbx.HE2 0#HfC 

*-c^fi«9 5 ot:-e4 o^-emffdo itiici i), h 
7 f 7*u^;v (gfbv 1 ) n^&^fc&^fctoi*;^ 
-ISS) ^*2. 0 e VJaLTOeaEO*v>*+ »;r h5f 7* 
^ 1 - 2 x 1 0l3/c m2 <7)^KT-?gA$n4o 4 
7t, ^fbm 12i ! ln mizH t^Kfbv 'Jn>I ((., 
7-Iill3) Tin. 5 nmJgjatSfL, i <0«-g-CTHh 

<7>^bBi)¥* ? ^L, mm 1 2<Dmi&mmtf6 nmt 
[0049] r- hms (7- kiwl) t^^i»mm 
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B LfcitfUJV-Xi&S S L±U. tf-/hn>^^ 
ffl)k±iz±\£v h»MBLiiJ:O f ±v-.X»MSL*® 

[0 0 5 0] o?K, iWJ:3ft**«5'F»fMt^- : ey 
[0 0 5 1 ] ##&*B#K, 05 tC^-ti -9 fc, «#i<7 

- k«wl i uBrsfe«>jE*flE, mka 6. ovtmnt 

Zo Ifiit'^iMBLl, ««±V-^«MSL1 
£ £ VmW&S Gil, S G 1 2 trBff^OIE^JE, t 

x.if-5. ovzmu-tZo itZs «K7-mWL 

2-WL nK}Jf£<0#3i£*«jLWE, fckiliOVt 
£P*QL, *«R±tf7mMBL2, *«?±V-^1I 
M S L 2 & <fc t>**|g (n^x^W) (C 0 V £ ftim? 2> „ 
COti, IWSG2 1, SG 2 2 *, SiSSJEVcc 
■C««F-t*o £itKJ:«K aWBI^VhfllSBLliJJ: 

rrawaiv-^ifts s l 1 k- 5 vwizmztL, $mn 

mtZv hiSlS B L 2 jSiO^aKllV-^lftS s L 2 iz 
[0 0 5 2] iO#*a**ftT, 

<; h y >-/X^M 1 1 K£V>T, S«9- K«WL 1 K 

v-*»ssli zz-tpm*mi)mt&<D&m#i%^g. 

CO t § > KM h > * )Hi)%:iZ X *) ttffMWrF 
flhP*? hxi/? hn>t iOpffl^il*i*««» 

i±, wmnm (*isjt*-#s) La 

[0 0 5 3] lljt'-y hftS B L 1 pfi.*iW*«tt 

*e>o*WttA, Bv-^*ssLii4tpa^itt» 

* ! 10 0nmftTtl^:«, B8»:^tt^:, 



(11) 

l»¥t«7>*Irtf, SBLflWbOWmMWBl 

4at, S S Lffl5^t><OS^fflEA«iai 4 b 

&L, (2t?^ + *;i^)£^J3££3ntc*-tLxi<-? hav& 

l©Liv>ttSA { *l<ftTL #§&*7>*££tt 

ffSflfgWf v *;Md*t|fi] Lfc£®U»¥ftKi u 

[0 0 5 4] IBlt^n v *fl<&#S4R>*'; F 7 

io >y7?Ml 2, -T-ti, y- h t V-*ifcl± KL"f 

■^^*I^ ; en7>yX^M2 1, M2 2. - 
tr«±, y- h t v-zitzi±Vi"( > b<r>mz0 Vifz 

[0 0 5 5] CO##ii<^7jffi-C(i, 1t#<7)S#*D]*73 
ifiji&A^Tft^tftl— gel"**:*, ft*OCHE&A?j 

S^MrtOWtX^iftUKWi'ftASft* - 1*^> 

t sL\I 1 0 ^ s JSLTtf£*J: •) l«fJil±@< 4^» D 
[0 0 5 6] JA±0#3ii*i&fls-ei*, 

»±, ^TOT-o-y^^^L, 7-K*WLlC24* 

§ aAWa^flfilv* ?<4I), ft*<D CHE aATj 

^T-f± i >n \ (B) sK-c*ofc-«*yij**ji*^r 

Hft-t./Hfc**, ^MMfmr-it l ^d/n'-y b (kB) M 

[0 0 5 7] Sc^ttiL-Cli, ^-vSt*tH L«r**t-t 
4o 06 tC/K-f J: "5 h^tMBL 1, MB L 1 

2, ±V-^*K»T3e«>Jl«£E. 

fctx.tf-i. o v^epjp-r^o *«*?7-k* 

WL2, WL 3 , •••fCB)f5EC0^^fcBL^iIiS)E> /ctx 
40 If 0 V££P2JDU ±tff F8MB LI, MB L 2 , J=J: 
IfifS (n?x>w) tco VSrepip-t^o ^Tco 
MSS Gil, SG21, SGI 2, S G 2 2 «r®ll 
HSVcc'C-^W-t^o :<OttST\ «*IBW*07- 
KUWL 1 {;3f^<0M^ttiL7- K««BE, ^tx.lf- 
2. 0 V^£n*Di--i)o 7-K*WLlK» 
mZtlfc**') Y?>V*9Ml 1, M2 1, 
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«ft £ H*L 4 v»*>*T LTtt*tH1-. 
[0 0 5 8] M*l±, FNh>*'J 

UWL 1, WL 2, -iz-5 V, ^TOitfy hi&MB 
LI, MB L 2 . ^TO±V-^8MS LI, MS L 2 

Is ^T<0S^SG1 1, SG21, SG12, SG 
2 2 SrSif BEEVcctMSMsr*-*,, 
[0 0 5 9] ZtHzl*), 0 9 
#R-C*4* + 'J 7F77 ^JC|M*«*l"CV»fc*W* 

1 0 m sSS*T-fij«T*§, 8!*©it»h 

i 4 * -iUttXtW *BSmo*£Ht 10 0ms lCjf< 1 «f 

[0060] mmmm^mr- nt*«9 onmg 

StSv^i'J hy y-fcfi-L, V-x • KU-T> 
Z<Dtz£>, r-hS4-9 0nmtg<t4;tt-xl/? 

tJtiMSftio JfiJL-t J: y-hft* ? 9 0nm<OMON 
O S hy>-v*Xy-f , SIMltl 0 ft stfmi&Ztl 

[0061] ##a*tt!R, y h7>v 

mm± i o a< Ajy.-h-c**£*>, *a*?*>oKR*a 

Li { ti:i;i:l±iv> 6 Lti ? ot, y-hft9 0nm 
©MONOSI^t'J by VvX^Hi5V>TK*tBLB# 

tz a ifz, ')- Kf-fX* -r^ttfefFfifiLfc**, 3x 

1 08 si5iL±i^mfta«T'{>tt*aL**iri6-c**ci: 

[0 0 6 2] f-y-fti&xIU&li, *-\r'J 7 hy y?" 
*nttfcftSii-Cv».&fc*>fiJtpC. 1 x 1 06 MiffiS.? 
ZZtfrfrfr^fzo ifz. f-y-«#tH4l±, 1X10 

6 m(or-9mzmx.&Tz8 51c, 1 of^sjELt. 

J3L±i«J, bft9 0 nmWMONO Sl^JIM^ 



(12) 

[0 0 6 3] mi 5?*®3RU«4^»«tt> * 'J g«T* 
li. UirSELfcJ: ii:, ;<> KBh^^iBH*? hxu 
y- h n>«StUJ:4#§ii*Srff ^fc*ttAa*36*CH 

EttAtit^Lr2~-3«Ta:#?n, *a#SiL**«Tir 
sgT-*4 0 *y h*-;ui£AT-li£ < , *?©5I 

io [0 0 6 4] » 2 

K tf h ij&is «k xf/itza v - £ t k J; 

-b;ur U-ffcilfc J: i/^^itli^ 1 HiS^ t H*t 
***3B!K»=fiv»T«)EI 1 ~H4* t affl$tL4 0 

y h 7 > * <dy- h ft**, $ i m.wftmom& z o 

20 ft<, 0. 2 5 ^mfiT, 7t:i:x.tf 0. 

4o HS-BI?^*^ TX*#«r^i-0«b, TIE 

[0 0 6 5] 111 0C, *I»Hi:#4M0NOSI 

Ml 1 K#g&**ffO»fc\ MWiMSG 1 1 
IfOVlC^HL, pft^IMl/? h h 7>VX? 
SM**7 h t7?€4„ fO/U7^^ftli0 5 i: 

«S*ifc«|tr 7 MISBL 1 mftl^n-f-f >^ 
ttS t * 0 , -5- «D*ffid«±J|.1- * fc*MIJ tf y h U S B L 

i ty- h-nm vmirv- k«wl d t^cfjan; 

*ff*»eniP*ii*v» 0 HV-^*S S L 1 fcSiR 

7- K«WL 1 tcBCll, IMrELfcJ:^ K 1 1 vgg 

lowDv-^assLniojs* (mimw.i&&) k 

to ix4 0 

[0 0 6 6] gje-y hiHSBL lflj<7)|i^lc#§ 

j2»*4rffv»fcv>*^Ji, -tV^ h h7>v^^ S 1 1 li 
^->$^r, $iJ^li$|S G 1 2<£>EP;bD«JESvW U^;W(cL 
tpft^ )VS><0-t Y h7>-sX? S 1 2?r7J7 h 
*7H, iittcj: OSiJv-XiSIS S L 1 i7n-f ^ 

>yymttho zttizx *), y- vmmi o<oue 

y HISBL lifflfiOS^ (*2E««*) »c»0fttt:/< 

so nz, mi, m2im®mz8>±uzr-?iW£&Astz 
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[0 0 6 7] K^Hi LTIi, SE*tU Lit*«>*?!f* , *» 
SnfcKl *fcli»2Eit*l** r *->i'*»«i (v-* 
fiO) ti5i -9 fc, y-* • >«BE (±tTf h «lt 
MBL 1 V-X&MSL l<9SiE) <7>ep*D^ 

■C, ±V-*i&MS L 1 (OEniO^JESr- 1 . 5VCtI 
L, V-XI, -t%t>%W\Vy HIS B L inflow 2 12 

iiwiftof-^t^a-t^ isic, bjv-_ 

li, hftMB L 1 Srfiv^JE, fcfcx.tf-1. 5 

VtL, ±V-^MS L 1 4rjfl5v»«flE, fcfcx-tf** 

Hr**«MHfcLfc»&\ KW>«E-1. 0VT, 
r-ME^Iiy-HA'O. 2^m<0*§-g-fcJ5lI|a]- 

[0068] mz%ffijm-e\t. mi^nmrntmrn- 

£J±iRLT&A£*^3ffiJil±Sc#£*U 

4SLKS<-fr*::i:UJ:*K r- h&iliig 1 OWft* 
;U*|fi]H^S<0» 1,^2 E*««H=»iK 2 tf -y h W 

^*a*KH*Ul-ti fc*«"P#*o **r» *fifjtw2fcf 
7 h/-t;H21t^MONOS-e»i, 4>5fe<7)MO S«ii<7> 

h7>y^^©f«, Sear- h**4v»»i^*II»7*n 
[0 0 6 9] JTF, »3~»6l«S^a8»=, *1. *2 

[0070] 1 3 msmm 

anil, m3$zMKm^&hfri&v-z&noRmz> 

[0 0 7 1 ] £<B>R«&14.*'*';8E*-et±, NORI^ 
-t M-t^r w 'j-t^^^M h 7 l 

liTS^^HTV^,, Ell 2 ICTF-f ± ^ K, ^'J 
> v X * M 1 1 ~M 2 2 rtWJttKKB S *t> -tUbf 
7 ffl 7 - K*L f b <t !>*^StM V - * 



»KJ:oTB*?ftTv*« 0 1-4*3^, tfy h^|fi]i:i 

■OWv b&B L 1 K8Hgc?*t, &V-X#V-A& 
SL 1K»«$*ITV»4„ tf * H^fSjtCRS"f 

* > * >J b 7 > * M 2 1 <£ VM 2 2 K W > 
7>*tf •? hiSSB L 2 eftttSft, #V-XA*V-*i£S L 
2U»aSilTv»*. itz. 7- K*iaju»«i-4>* 
V h 7 > v'X * M 1 1 t M 2 1 C5#y- h 7)»*7 - K»W 
LlU«^?n, ISlfll^, 7- K*|fi]tcKSi--J>^ *'J 
io h7>v^.^Ml 2 tM2 2<0#y- h* f 7- KIIWL 
2USt?fitv>4 0 "J-t/U7l"f^j:-Cli, Z.<D 

[0 0 7 2] HI 3li, »3*«i»JI8J=«*«IBNOR 
m-tfrT U"f<08EBfr i FffilS-e*<5>o HI 1 4 f±. EI 

13<OA-A' *K»-afcWffiffl*'<&&fc.MlB|-e* 

**) o 

[0 0 7 3] d^aBNORa^^'J-fc^T U^f-Cft, 
01 4lC^1"J:-7tC, nlffftifiSUB (n7^;U 
T*fcpT) hUV-^ifcttLOCO Sfc^fc* 

20 T-7>8t^a i so-4W§ntv4o ^^-7>ai*g^e 

I SOI±> HI 3tc^-fJ:d»w, \£y hUft (H 1 2 <n 

^7>ffll^#SI SOtCliHitSlLT, #7- FSWL 
1, WL2, WL3, WL 4 , ••■jWHIRfKl&IISfLT 

-So 

[0074] i s o (Dmmftotmm 

30 ltlCi5V»T, #7- KiSKOfSWX^-^lC, MSUB 
li, •f-O^ci ?**7- KyjlS] (H120«t^[fij) ict±^ 

^si^s i so<DMmvA.-em%.$ti, \z-v 

40 [0 0 7 5]7- KH<9±8BJ3 <£ lf«K»i» MNUi-CS 
*>*LTV»4„ i-fl:*)^, 7-mWLl, WL 2 , -<0 
±SC(C|5l £/< > t^T * 7 -t y b A J @2*$ *T-, 

*7-fe? b*fe#@, f (OTWy- US (7-K«) 

^ K7 *-;Vif£^i«56 J ^$tlTV^ 0 C<05j-7-t-y h 

mmEtezvy-J F^^-^iiici #7- k«i 

[0 0 7 6] v-^^IiSSifcliKU-fV^a 
so |MitDlc-g6fi^-5> J: 9 K, S£S^^ h*-;u 
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y \uy>? ? h B C J: ?/v n > * hS CrfBtfL 

tz. -nammaaumi scuzmtiz, -5-lt, c 

Z) o 

[0 0 7 7] H^Uifev^lfefWR-ea V** h@B«9lH]£B 

hBC±C»*rt-*tfy h»BL 1. BL2, -k, V 
-*3-/« hSCli:S»t*v-x«|S L 1. 

[0 0 7 8] COSiNORS-fe^TH'li, -£-«9tfy 

f feat v * n > * * h g eg 

Ziih 0 |Eg^n>?^ Y*-)U<DMl&X-\±. 7-K 

«S *fcll >^*e^^D<7)^lll®^— CM 
Sttio -f-LT\ fcfy h B CiJ iO-'V-^n 

? h S CWJfcJ&li, IWiei^^y^^F*-^ 

E»i, -e^tf y h J mo-9->f ES^-a y ? ? 

[0 0 7 9] fcf-y hBC*fcHV-*3>* 

(X7f-A«; 7 ) frfr^rtfltT-fr-f K7*-;P^S* f 
M&Zix&o itz. tf-y Y^S9 9 hBC iV-^3> 

**hsc, hc, f-y hisat v-**u&«h-r»o 

<*Px.*O»:JfiT5pJ'5:»jat'0:oTV»4o 
B^Ofc/MMBF^fTofc*^ 8F2 KatV»#*K/h 

[0080] ^3**fe®S(c#-5MONo sa^* 1 ; h 

F7>y'X?fli, V-X^Mt^fl^S t Kb 
4" >yfim,%Dmi$LD tnttto-fifo (-t^^TJIS]) k 7- 



(14) 

[0081] :«J:i fc*f ^ -t g h 7 > v X ? 

w^ftmmm iso, y- h&i§Bg i o u <t err- f- 

ttEKO jSR fc ft I * fr o Ife u , JB* L ' < * - > k 

i es-g-wc v - s ^ x if v u-t 

[0 0 8 2] i^T, 01 4£M*'J-b;i'TU'f*tiik 
io -f&tztbiz^ *Y-< K7 *-)i<&mi§ b b & 

K fcf y h n > * ? hBC^lffv-^^^f-SCS: 

i&a. t tz'&, -z-m izfo c x'n n m m&mm i<frttz±.m 

i. 

20 [0 0 8 3] i^i, m 2 mmmmx-ii^ rnofy \-WiSB 

its b LiJitraiv-^ais s nceaiLfc*m*, ^ 
^ miBLiiitry-xaisLuttuepipi-io -ttn 

30 [0 0 8 4] fc±5, *%m&m<r>®Mb LT, v-Xi^ 
*flt^tt**l**»^*JftL. 3 2 - 1 2 8fflO**';-t 

[0 0 8 5] &AMffim 

m 4 HJfe^SI »± > ±E L » 3 *ife©S<0 ^t'J-tJl'? 
V"f«iftOSEJBKHi-&o HI 5 11, aaSE*a*i:*6 
ffV-^^IV^;MN0Rl^ ; E , Jt)l'7H , »«[ 

40 B&^FSH-c^^o 

[0 0 8 6] C:<ONORI-fcJl'7l/'ftli, l?Wn 

^?-^$e#s i so^wpi-etf -y (Hi 5«o 

«y?|fll) UiB«S*fCV»4 0 X^HII&MUI I SOlcli 
tlil^LT, #7-K«WLm-2 , WLm-1 , WLm , 

wLm+i nmmfimzwmstix^Zo ;©7 - mts 
ii, «raoiij6®!akraanc» xv^mmm. mtm, 
v vfumxAvr- hwnommwkfrbmfcztix^ 

so [oo8 7] &m=Ffrmsmm<r>Nimpi<ofimm&iz& 
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3 ftTV St KU-O^F 

%>fSMS fc Kl"f >*tt«1K*DI±, -€-<0*# ?**7- 
K^lfiJ (01 5<75«^fS]) KlijtfMMUUMI SOW 

Hpgw^T-as?n, tf * h*(6]n»±7- panne* 

[0 0 8 8] #7- KftOlIli. ^-T K7 

i: KU-f DO*i 3*E«j&**&-4±K, 

@a6T±^-t^^ 0 ±IE^>^ ? h *-;Hiy- 

«fr**BW>*£ 3*#LTv>4„ 
[0 0 8 9] -5-C0±Tlfy h*|6lUEilSl$tL-CV^ V- 
XHSLn-1, SLn, S Ln+1 (J^T, SLkfg) 
11, KW **«tt#l*D*»lt*#&a^#SHe«* 
I S0±t v-x^j&yg&t&s^z&fi LTMSfu 

L±ICIi, $2«ir«M^LTe-y haBLn-1 
, BLn, B Ln+1 (JBLT, BLtSIE) i^lM-C 
Ea**vcv»4 0 CWtfy hiStLB L i±, flB»«WU:#K 
fit L, tf-> haftttfflwav** h*-;i/£tf-L-C, 

[0090] :<oi n fc^cD-fc^** ±ie 

•y ha^ffl^ny*? l-*-;H:v-^SSffl03 
fflLTJgj£5 ft* h*-;l>rt*-fc;Hg 
**«Frv-*E**6*-C§, L^*>, aftttfcSBd* 

[0 0 9 1 ] 1 5 gflM 

v-^«N0RfflO^»»tt>-tUI6«KHi-fto SI 
6 11, ^*»NORfi«>.>«*'J-feA'TU<fflM6*3rt 
@Kgf*5 0 ttz. HI 7li, SSSftNORlO^ 



(15) 

[0 0 9 2] C<0^* V-feJWT L"fT«\ |2l 1 2 Old 

iz'j-x&tffrmzftxiih-?. #afb£ft-c^* 0 c 
w * a f k ? ft tz v - ^ a n n •) o ji ^ • j -t * * am: $ 

4fc #l±fy hat LXmmtZo Lfci f oT, ;«)^ 

* 'J-fc/U7l"f-C»±, e-y h ^fSjcOEIUl^T "fcT-y h 
II" tfo-fZo #tf y h^BL 1 - BL 3 11, il 71: 

(fflijtf-y has B L 1 , SBL2, •••) fc. BfL4i^ 
If y ^^J- h«r^LT#Mfcff haSBL 1, SB 
io L2. -tzm9t2*ifc**A'Bm (±tf? haMBL 
1. MB L 2 , •••) trt><b&£ 0 CW^t'J-t^TU-f 

<7>53% il~i4HftI.f(0>* l J-fc^7l-fi»)-fc^ 
JB«j& f «'h3ftTV»4 e Ttixtf 
t*7 MSB L 1 fc B L 3 £ > IUtf L if 

[0 0 9 3] *Hifi®SI-CU, ft 1 . ft 2 HJS®S-CBIJ 
If y has B LUJ:UTBV-^as S LKfEitL-fcWE 
±tfy FflMB Lisi^iV-xaS LUEKEPln 

# h 7 > ->*^ 9 K&ifz>Wffi<o&Xt$e> S ft 7j lift l ft 

iNORit-ii, v-^a^a-fbsfL-cv^fc'*, - 
ten, 7- K^riftjjcnssLfc^-ty h7>->'x^^ 

[0 0 9 4] m 6 MMMM 

*av-^aNORSi^»ifttt>*yaitK 

Mi--5»o B18I1, S6*iIli:«fc4>*njU7 
E&0t±> « 5 Utt^SI t ») 0 1 6 75 ? jiffl $ tl 

[0095] :<0>*'J -tJV7l"ftli, a 1 8 <D i -9 

40 -cv-^a av-^tMs Li5 ir/sjv-xas s 

HM1I SOW\ «a (iHtr? haSBLn, S B L n + 
lisitTBlV-^as S L) 3 2tc>r£:Kf8:lte>fLTV» 
5o ClW> ; e i J-t^7V^M?->'T-li, ^1-^4 
Utt^ffi t Jt«+4 t »^55-St«6#S I s oa*4?& < , 
Il-g4SIII<?)^ l Jt*7l/'fJ:H 

[0 0 9 6] *%mwmx-\*. *1, «2 Xtt^S-CH 

tf -y hasBLiJiirnv-^as s li; fsjtu^ see 

so $r , ± If y h aM B L ii J: tT± V - xa S L KEUEPiO 
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£S«»NORSfciaj*!iL v-^int Ku-f >-«a^3&» 

«bS#i£A LT*0*T^;# £ L # i^ftWEStffci: 4r 4 £ 
fc*e>, 7 — KJ|n]i:BSL/;^IR^ * 'J h7>v* 

[0 0 9 7] £IT, flt 2 Hife^ J: •) Si: 2 fcf ? h/-b 

£i&931-4o 

[oo9 8] mMMMm 

£, ;<0^ ; E l J-tfl'7l"f fi, 0 1 ^^E'J -fe^T l"f 
4 0 4fc, H2 OK, ^ 7 iz&ZJ^: 1 ) hy> 
[0 0 9 9] 112 0 tc^-fp' h 7 -€"<D 

ft«#iitftsy- h$fi#M^ wtry msB 

L i fflijcoy- hilll Oat, USS B L i + 

im<OY- Fffiill 0 b i: 3 *iTV»4 0 M^* 

-HMMlOa, 1 0 bi±, *- + *;nt>*ffl±«3lMI 

Mr- h ffi*K 10a, 10b *tl*HW* & 1 flttJ& 

suc£tt4y- vmrnmi o tm^mm^^-r^. 

y- h^*BIl 0 a J±, T«*fe«K, **h 
11a, 2fbR 12a, h v 7&mWk 13 a* 
5>ffi)£S*i-Cv^ 0 H*fc* y- h*6liRl 0 bl±, T 
■ *<b«C, *'>AlIIllb, affcKl2b, 
■/ttlWRl 3 bJ*>&flWt$*iTv>4 0 1 
a , lib, £f CM 12a, 12b, h * -fUmWk 1 3 
a, 1 3 b * 1* jfcjg® »t 4 # h A « 

hr 1 1 . afbn i2, h y -ftmm 1 3 1 
[0100] ££-e, y- hftjiiiiiii 0 boaftmi 2 

b£*<6fcL*:^*£S: "* 1 |E*1H*R 1 " > Y- h®. 

mmi o aoaftmi 2 a^Ht "is 212 

««*R2" , Y-hmmmtx>fr& "*3©a«R3" 

•;7") Ofl»#SM (£lfe««&R 1 iJ J: IT* 2 E*« 
*R2) ^MffmfrgtStU *O|HJ<0«H* (*3(?)I 
*R3) i«J|t-ti-ftOi»»K*»^4:4o Z<7)tz*>, 5[v> 
\zmtltz 2os)^'J $S*££*-t4 > * 'J h 7 > * 

yXi-ir- MI* ! *IiM0 S«3i<753>< h n-;u 
[0 10 1] £ ^ffiitwfij * l±tt* * 4 o to-oli, 



tiiz<^zt\z$>2> 0 m<»m£M. wmnkm-t 

4 **, *T'£ L # V^mffi^-C** 4 JHE'J h 7 > 9 
OlisHc, L I i/'tf EA { -iEi M O S 3 > hn- 
;v h 7 > >** ? i 9 ^ X ^;i/COO N/0 F F^WJ^IT* 

4 0 

[0 1 0 2] MSS^y- httltRl 0 a, 1 Ob^roy 
10 -Hfi»Rl4f±, fcfc xlfCVDaHJ: <0Mf&Ltz& 
fbv'J a 9, Wfflwy- h««ffllWtffi«>3i 

tr J: d K»tfES*vTv»4„ 

[0 10 3] £<7>y- hiffi«mfl}jt<0tt>5r*>4^^a 

•9P^*-r4 9 dtLlCi y- hftill 0 a, 10b 

20 ^LT, y-f«ill0a, 10b±©«i 

RA«lft*$n, y- h*S»Rl 0 a, 10 b m*Y- h 
*fe#R Hflio fcK»t? J. v v 9 ZW±-fZ 

t. £mY-h$mmmm s %.i&i-z>o 

illOa, 1 0 b±Cf *i:xyf b y^H, 

[oio4] ore, iwiHts^aist^t'j 

■=e>; h7>v^^Ml 1, M2 1, ••• ; ar^je|5i^-t4c 
02 1 (A) »±, #Sii*^0/f^TXKje*#*r*"T 

tas&ia, B2 1 (b) t*#*a*»fi?**i - *T-Kiii 

0, 02 2 (A) , (B) J±K*aLB*tf>/<>f TXKje 
^^*-rHlS&0, 02 3 (A) t±M*B#<7?/WT^|ft 

j6*fr**i-@ttH, 02 3 (B) mZShVPiml-m* 

ffifM0-C*4 o 

[0105] t*a*»i, ra-7- k* w 

L 1) Kafc4*^'J-fe;WC*j-l,£?!]K-Jg LTff d» 
fEtS^Rl, R 2 O if *> fjlc^iiZs^Sr^T") i o 

t. mr^msBLi, sbl2, -jsxvmv-x 

SSSLl, SSL2, -<DWZQHia(0&te'<*->* 
ifta64o 0 2 lw-pij-cti, pt-^'J h7>-^ 

9M1 1 lieUffiitR It, h7>vX^M 
2 10*1, flS2R*«i«Rl, R2ti:*^xH 
b n>ftA*tf 7 - t t L, -g-^lcitJc-LTMiJk'-y 
SBL1, S B L 2 fcgljV-*iftS S L 2 tc, ffifeooM 
mS, fct 5 V«K<omEE£ep*D-t4 0 *-;H 

so h a>&Xi'fft>tt^n*)<7>BM. ££T-t±lijv- 
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S L 1 \i*--?>t U Wtt7o-fY>* r tt 
Stti. «W7- K«WL 1 CBfjeoiEWff. 

fcfc x.l*6 VfcEPiOU «W*1K7-K«WL2-W 
Lnfc»rJfe«>«*&**Jl:*ff, £ 0 V £EflJJD 
U UK (n^iM) tc 0 V££P2jq1--5>o 
[0 10 6] iO#^ii**ftT, *#&**t*fr<&« 
ftO^* 1 ; H5>y^^»ciJV»r, *R7-K«WL1 
KBUinS*tfciE«EKJ:»), flfgWHSfiE (-5V) 
EPifflSftfcBltfy h*ISBL 1, SBL 2JJJt01|V- 
xHS S L 2 **1-pM*tt»flMW>*B5**ai^£Stt 
SIfcfciJ, *i, ft2JUGBSi:Mt&A9 

CIO, *yhxl/na>il$i< > L^fclSEafc 

<0Vthe =-2. 5V--2. 3V^t>»^LT, #1 
Vthp (£-0. 5 V) t=SEfbi-*o 

[0107] *a*?ffoj«*y F7>w^mi 

2, 2 2, -T*J±, y- h t V-*4;fcli KW >t<0 
[0 10 8] WffifOWJMraaW 

§ v»flt*ESEfl:*»* § ii^B#K(±, tz t x.a 

Hif?mSBLlS:4tpa^«»« 

**»e>w*ffffix. «iv-**s sl 1 **i-pswfr» 

to*,, **ift3BIRtr»±, *W 4 IE 
MMR 1 *fc«±*2E*3MR 2 KR£S*i4fca, 

[0 10 9] HmSBL, S S L^coepjf)PS)I 

(b) saE-c*ofc-ig^j#sa*?rii4-tA'Sc*» % 
*Hife^gB-e»± l *n/<* h (kB) £U: 

[0 110] SK*UiL-CH, ^-^^ttSLSr^t-f 
*o »2E«fH«R2 0tT-/ b«rR*ffl1-»^ 0 2 2 
(A) DTt-tTi:, Blfy hftSBL 1, SBL 2, 

-izffife<7> Ki/-f vie, fctx.if-i. 5 v dentin 
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L, HJV-X&S S L 1, SSL2, —£J:O r £«C0 
VtepflDT*o #I^7-K8WL2, WL 3 , 

-H^fS<OM*aiL^itmJE, tzbx.ll 0 Vtaiftrt 
4, CWttST, S?*UiL*t£<0 7- KglWL 1 »=Bf3fe 

*„ ClftKJ: »K 7-mWLU:M?tit^ ; e , J h 
7>->*X*M2 1, ---Olfl 2 Et§^*£R 2 

-g-^t'J h7>v^^M2 lrt f *>U ft 

io j£t&. -7J, «2IE«**R2* t #Sa**»-C4v» 
> * h 7 > * M 1 1 l±, L # t'ltffi^V' i i 
t* »>* 7 4 o L-£>*'J h 

7 > * * i it L T 7" 'J v - y ri* v - x ML k oil ti 
fzfflVv YUSB L 2 ^CDE&JEE^ffcSr, L£v>-t > 
* 7 > 7^T-igipi LTBEAttii-o ^ 1 E««*R 1 <0»E 
*ttlLl±, KU-f>«E-l. 5V*r±Et»±a*|fiJC 

[0 111] tC^T, ^■v*JU«t'*SBl-MO SI^ > 
h a - )V Y ? > v'X 9 IP* 2 %ffiRm.<?> Y 7 > 

[0 112] **itJBJBOJ:-)Hf- + *^f*« («3 
<0«« R3) CMOS h7>y'X? **JFM $ titzffi&X' 
l±, *3O«*R3KiJ»t4M0S h7^y^??)Li 
v^m)EVth(MOS) *> J , 5V--0. 7 

VlSCf*t^?ntv^„ z.<r>tz*b, **Vhy> 

X ■? fci"* t, MOSSro3>VD-*h7>-^?)l ? 
*7Ft7L'Ji^l: LTSItiWefe*. 

[0113] m*i±, » i , » 2 nife^s t a* 

FN h >*V>rifz\i&&h >^?r 

40 i„t«FV * 'J ^JfflT^D y ^ «:—!§».*■*■* 
Ttt x.(f0 2 3 (A) tC75-t-<t ; 5C ^:TC0 7- 
KHWL1, WL2, -IC- 5 V, £-C<DMlJtf y h^S 
BL1, S B L 2 , -, ^rOSIJV-XglS S L 1 , S 

SL2, -uiirats ( P 7^jww) ics v^entn-r 

[0114]iitKJ:*»,ia23 (B) C^-fJ: 9 

51 § tfe S K J: * M*B$ffl«i lOmsSSi TiS^t? I , 
so ajfe»E»h >*/ua*HJ:4*-;wffiA*fi*l*iaiO* 
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fiffil 0 0 m s Hit^ltiTWJi^^tL^o 

w fc <fc ^fft'*T-li, K Jfr<V*r*''K 

[0 115] Ja±o#§ii*, SK*ttlLiJJ:U f ffl*0* 

x 1 x 1 0 6 @£l±, f-^«»i*l 0*, •J-Kr'-f 

* * - 7*#is* j i o mmw-e § & i t to 4 

fc, f-*«#4*te«i, 1X106 @<07'-?titx. 
«T<>8 5T:, 1 0**»J£Lfc« *«i&<02 t£ 

•y h/-fe;HetlWMONO ST-li, ^^OMOSSii^ 

7 7 4 )\>iWLmt-tZ>^t\z£ *) % Y- hftliO. 1^ 

[0 116] ttSg ffiTgffi 

SifeNORlwMtt^ * y KM-j-*,, 
[0 117] 82 4li, £8HifeJgSIKGi*>* y-fciP 
ru-f ofl|j««**-fil»ia-c*4o co^^eu-t^T 

-t;i/T U"f -c*»±, S-^-ty h7>->*x^(c, v-x • h* 

fcf-y h^[p]icil^*p<*y Y7>VX9Ml 1, Ml 
2. -<V-Jjff)=i> Yu-)VY- Y i&M&Wi? iMI 
SCLla, flij03> h n-/b/- h Sr#i»at4 
MICL 1 b, ffitfjyiJKJR L tr f 
'J h7>v^^M2 1, M2 2, hn- 
h &#a&ft1-£ffltiPttC L 2 a , mi;<oa> Y 
n-*y-h*#a»tt+*«»*CL2 b. -*«tt»t 

[0 118] H2 4CM»Tli, 

> v X ? j&*B/£ S 1XX V > 4 o 

[ 0 1 1 9 ] 0 2 5 \Z, m 8 fttt&SKff « h 7 > v*X 

l.SMfcfflll2, hv7 r !6gI13i'C>i:4y-h«fiS 
Ml OfcvVLT^y Y7>i?*9<OY- Mil 5 # 
ti?titv^„ Ctoy-MSl 5I±, 0^L=5:v»7 

[0120] — * * y h 7 > v*X * <Of- * * ;W^|p] 



(18) 

MfficoPJtf y hi^S B L i , SBLi + l±C, ^ > h 
n-j^7>y'x«y- MSIMK1 6 a54*ff*/££*XT 
H4„ -toy- h%ill 6 a±K, 3>hn-;py- 
K CG3» J ^?ixTv^ 0 3>FD-^y-hCGty 
-MSI 5 fcowii, x^--9-^B 1 6bi:J:^ 

[0121] w^-ty-fcA-oj&s-eHt, fctxtf, r 
- httJtflgi oty- Mgi si&agmm^SK 

io ^igi o *-t»j»»<b»ufcui]ii-*. ortc. 

hgttlll 6 afi% frttJMJtl 6 

bZY- htmmi 6 a J: »> J?< ?-**-fr»4, £t>tcEI 

ztuzj:*), y- YWMvmmmizx^—ir&mm 1 6 

[0 12 2] ^(OJ: -5 LTMJtit h 7 > V7,5<F> 

ftoTv>4fc*, ^*'JF5>^^«)*1E«««R 

1, H2gB1fffil*R 2 K*Sa*tff^3j»S*»J±» 3> 
h n-;u h 7 > vX v h D-;l/y- h C G<7)^JE 
KIl)W»t4. t4fc%, tf-yhi^BLl, BL2. 

fjon v h n-^r- h CGO<^fiffS<^IEmJEE, tzbx. 

i <r> t # v * > KH h > * J: •) H^-^fflS^^ i 

•)e#ffi:>>*A/U pM^tt***flIHillt*t*o H 

y-htsi 5 let >)^#SDai$tL, -e-o-w**** h 

Bi^^^-WW (*-y Fil'? Yay) t±, -€-(0316 

40 * (#ifi]fc*§$) *an# l irai&i* 

F7>vX?L^ v^-ffiSffi^, V the 

2. 5V 2. 3 V*&i^LT. #iii*ttJ8«5V 

thp (S-0. 5V) Cftft-t&o 

[0 12 3] -yj, #3j&*fc*TV>fc< fcvMBOOnv h 
n-^y-hCG»±, 0Vifcli-5V8SOfttEt 
en*D-t-S>o z\<T)=i> Yu-)VY- hCGTWpI^ft 

so t^t*? Fxu? hov^^LIti*, 
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[0124] c<75*#^^ft'c*»i. &7%ffimmtm 

10 12 5] m^iULX-ii, s<-Vmfr&LZ&*t 

u m*m%mv<4Txm, ku* >m\z- 

1. 5V, V-xmiZOV, f Lty-K:-4. 5V 

*• mn? h ^ i # ii m 7 nsfeff^ t nwrr-* * „ 

iBLl, BL2. •••) #7- K^[6]^^L/c2 

tmwuz, m. v vnfiw&mmzttL- 1. svtov 
fc^siKepan-r* -i. 5 v£eptioL£ #a*t (tr 

CG£*>£-£T-f -r^Sr:*;' h 7 LT ±S < £-Wi t $> 
h„ ir%t>*>. 1 UWBt^aiLlft^-C, l^ijrtlzL^ 
Sc^tiiHt'iv^ aSlE'ttflUSR 1, » 2 §21ISIi£R 2 <7> 
ff*ffiLt*2[lOli)ft£&gt1-£/.:a!>, £Jf, 1-*- 

^<Dm^tat\z4m<DW}^^ ? )nw-?hz b%h 0 

[0 12 6] IfrieL^ft&O^M^tlll^-e* 

ho 

[0 12 7] 31 9 3^1% 

v-x^NORioft^^^'jt^flcr^t^o 

[0 12 8] 0 2 6I±, %$3kMWM\z&h >^<J-fc^ 

ftlJffll^CLl, CL2, -l-ig^Sti^MOSf&iiOn 
tUZ, Y- YitV- Ki^WL 1 , WL2. -UffiRSJi 
[0 12 9] 112 7 (A) C, *9*»JgfflU«4^* 

%7nmw*m (®2o) izm-t^^u-t^m&tit^h 

t, ftlfgtiHHttRl, »2 8E*«J*R2iJJ:ir»3 0 
f«R3rti:y- b*«*«**LTB6ttC>*iTv»4 0 

unites Tv+frijfammizmiifbti, 7-mw 

LU*«S*ifcy- 5 a, 15bfc£*-f£o 

i«e«jtw^sisn^2owy- vmm'i*->. 

Y~ Mil 5 a 0 a £<0«S^*- 

y-nti5btr- hKJteti o b t««i 

/<*->fcontC, Y- hM^SIl 7 £tf-LT 

[0 13 0] £<^p<* i ;*;i'0?t*ab&ff£J&&^— 
fcv>Tli, fctitf, Y- Ytmmi 0 a, lObtr 



(19) 

-hlSl5a, 15bt^4flIt^Ii:ML/: 
2 0©y-HI15a, 1 5 b<D'**->->Y 

miz. y- hmmmi o a> 1 o b£— gLrsnx-r 

.Tftlci I). BJfcf y hig|S B L i Hit, WfcT y hi&S 
SBLi + l«i:$Bfi!H:*lLT, 2ooy-MS 
15 a, 1 5 b tr- MfeStJUl 0 a, 1 0 bOfltS^ 

hn-j^-hCG^^*llt^itL, cn<b<s> 
mi^yT/tyfi-ho ZtuzX*)^ 2o<r>Y-YMM 
io 15 a, 1 5 b bY- htMUtl 0 a, lObOti^ 
9-ymz, Y- M&ttRl 7 fc3> hn-^y- hC 
G ft* J; 7 tcjgjS^tLio 

[0 13 1] c<0£ o u?gjfi;£*L£^'J -t;u-eii, g 

7 %mmm t k a»# oie» a *: * 

MO Sl<03> I- n-;l/ h y > >*X * * J ffM £ *tT v> 

5V--0. 7 V(cB:36S*L4o 
tfyh»BLi, BL i + 1 *4-*-*«»Sl*±t=» S 

<oy- h*6#mi 0 a, lObi^Ur-MSl 5 
a, 1 5 btimWiZtl, ZtUZj: *) jt^eV h 7>~J*9 
ffitf&ZtiX^ho 
[0 13 2] El 2 7 (B) *9 *tt3BSlC«« ^ * 
'J-t;PO^2c7)Sii{?iJ5r^-t 0 WELfc|g2 7 (A) "C 
l±y-MIl 5 a, 1 5 b&2-3izfrM2ft.-i:^tz 

4o -cor- httffil 8JilH2 5 Hi5lt-5>7- KftWL 
30 fcflMtU ONON ^y- hftill 0 iffitzmA, 

Z<Dfzfr, ONOi"f h^#aii 0I±, n> h 

n-^y- hCGtV-^. • KU-Y V^ttl (e-y hijS|B 
L i S/cliBL i + 1) b <7>ffl<D-f- v ^^mikWtM» 
iCWiiSlBLTifi, ioy-H6»R10©t 
■v *^®jS«*H»ttLfc«a-**» 1 , » 2 S« IHMtR 
1, R2fc&£o S^:, n> bn-;wy- hCGOTco 

. y- vmmmi 7it%.mo*mmfrt>%*), z<vi$.m<o 

40 ho 

[0 13 3] iO*2 0*jt«5-J«- : e';-feA/J±, tff«S 
Hflfctf LfcONO** 7"cor- b^Bgl 0?:2oic 

KBLi, B L i + 1 ) jWBBS Silfc n ■> ^;WW± 

3 v h htS/^-v (17, 

CG) ZVv hUfiHZ&<Mj&Ltz&. Y- h&mi&\ 

oi#i*toj&i&kmm*-f3mzxr>xj8Mu y-y 
W&\ 8 J: 4 ******* u 

ill 0 *7- K*fi|K:ftw<^->K— ©UTjJDXi- 
50 6„ L7t3i*oT, Sa^yn-fe^^ffiSffbri, ft")^f 
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v*fcv»3fUj*a**4o ft*^ a> ha-juy-hCG& 
y- Mitt^.t*©3 > h o-;V h 7 > v'X* t , 

[0 1 3 4] 02 7 (A) ttz\t (B) <O>t'J-bJK0 

* § -c- ii , g7 auras ra* - s>» a & 

faX'hh* *9*tt®SITMt, *7H»3BJ8t|B|*, If 
TiS>?, >*UF?>"^*©*lfE«f*Rl, £2 

EmiEeniacoy- bmsi 5 a, i5b (f^uis) 

IS t ft 9 > flfffi Lfcte<0*ifcJBJ!8 t R*«tJSaK ± <0 , 

«'Jh7'/^?LI n-HEEE* 1 , M*ttS©V the 
[0 13 5] Zcot I =J> h n-;v$|C Lf±^f3e<0ft€ 

Ei»Enin?#Lrv>4i t^f>, pS^*ii»«i*.(Hiikr? 

hi&SBLi, S B L i + 1 ) *fettur«£2V*jqiM 

9 nmwM-c it , « 7 « tra® t^t-oo^**- 

[oi3 6] m<D^mMmtm 
+ ft fc*.^ tfwftAai* 

[0 13 7] a*tBL»±» »7|W»JI14:B«K, 
to*, >miz- l . 5V, y-Afflli:ov, 
1 G) i:-8 V, fLT^^'J h 7 *wr- h (7 

[0138] znm&thi^&^xiy, m7mm 



(20) 

[0 13 9] fB*li, ft&OllMff^ IWcfi^ 0 ft 
fc, #«£<0 2 b* y h/-t;uEtt<0MONOS-C»i, *P 
*<73MO SffiS<^3 > h o-;H- 7 f<OY- hft 

- h^t±o. i ttmitziiztiaTiX'&mmrsim-c 
lo [0140] jit, $io,$n nmmmuz, m i - 
r. 

[0 14 1] ttl OSttfflaffi 

t try- h«»Kf KS*&i*iei;i.if i oty>- 
^£iiTottg*^r-t*^»oi:v>ui6«snfcs a-; 
&&zm^fz7fm%&*mmmii!im (kit, s it; 

[0142] H 2 8 J±, Z<DS ISfiffi^ * 'J h 7 
20 >y^^©3lf^«jiSr^-J-»fiBg|-C*4o *HJSJBSIO 

s i T-yjsfia^fMt^^eyctt, -e-or- h&mi& 
2 o # h j*tmm 2 1 , zo-tvmffiwm^m. t l 

TOS i T-/*S B a B 2 2, iJi^S i T-y*g B B B 2 2 fcad 
^fb^2 3ii>f)ft4, ^Offec0«^, BP^¥*ft£ 
S, •5 L -V^^^fiB;ll^> -Jxa-W, V-^^SMSL, S 
SL, If'yhiBL, MS L, SBL, 7-K«WL 
»i, »l-*8HiS«!Ri:|B|*"C**o 

[0143] si 7-y^ B B B 2 2ii, znv-jx mm) 

A 1 , «F£ L< (±1 0 nrafllT, tR)xl£4. 0 n mgJS-C 
so 1*©S i T-/^ B B B |Hl±^^bM2 3t» 

i3tt^**h A^»BI2 Hi, (S it/g 

b b b 2 2 ) wmLmiz&\,*z 1 1 m 1 mt^ai 

J: l)^^|f<, 4fcjHAJjfci=lDi;T2. 6nm*t>5. 0 

nmJTroiirtfasiR-c**, 4. 0 

nmiSOlllt L/Co 

[0144] z<d£ i ft«^;o> -=eu h 7 > v^^W^i 
jgt?li, **hA^IH2 l©]*Rfft, Wx.tfLP-C V 

40 2*Jg)S1-4o i^. S i t-/*S b b b 2 2 ^rS^^tf «t ^ 
^, &ffclg2 3 «x.tf 7 nml^LP-CVDCi 
Vfom-fZo ^<OLP-CVDf(i, Ifi^^DCS 
tN2 OfOfl^^X, *«iaK**«x.lf 7 OOttt 

4, cotis i 2\*mmz 3t=a*ai* 

a, BKblR2 3*Bh4«pfifl:Sfi*o ¥fi-fk^+7>ft 
•rfc»=JFafk"/n*^ («iifCMP» ^fi 1 
Uiv>o fwf, 7- K«hft«*«K«AKL. Y 

so [0 1 4 5] -9 K^dESit^S i 7->Sral2 2 
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fit-fix, ^h7'?ywwi, HHO«fk-> ■>» = > t 

ff),<> K^aMMi-c«3e»riB-c, -?-«>*s£«-c(i*j3. 

1 e VeSt ?ix^ 0 $<7)'@^C0S i t^gfa 

[0146] me 1 1 mmm 

mi mmj&mi, h7v^?«tffSfs 

ttSK (IT. {K«B^»JFGMtv>^) i:[Jt4, 
[0 14 7] 0 2 9«±, ^©Wfflfl-WFGS^-t'J h7 

f g s^w»tt> «n7>->'^ 
^**soi*«ujK*$n, foy-ns«i3 0ii», 
**h a^h3 i . *<?>±<Dn.ffiwm^&t Lx<Dwm 
»ii7D - x > 7Y- h 3 2 , *= i traaifl-taa? 

o-x^ >^y- h 3 2 4:&*i&trlfcftR3 3 tirhtt 

b a -<o«aa^#j7D-x^ h 3 2ii. mi o 

**®a!©S i i-sm&2 2 £ fc C*S£9iTv>-5 "/J> 

[0 14 8] SOIISi: LTH, MSf-f *>*vU = 

*a»ffcilt»jatUfcS IMOX (Separation by Impl 
anted Oxygen) -^Oy'J 3>MiIi:S1t 

R* tKbO^tRi: SS •) 

v>5>*L4o ft^fttCioTB^$ttia2 9fc* 

LtSOIiSli. «M«SUB, 55-St®gffcm3 4 
H £ # v U 3 >Jf 3 5 t hffiWL £ a, v U a >S 3 5 

wc, mv-^assL (v-x*«»ffi*s) , 

7HBLSBL (KH^«ii)iD) ^'UW <bftTv> 

^j»#:*«S UBtcft;x.T, ifyxmfc. ^Xf^ 

[0 14 9] »I^i7n-f^ h 3 2I±. 3 

WFGI©70-T-f >7>f- b •eoES^fllx 
If 5. 0 nmSST\ jtg^^Jf 8 nmttf)» 
#'J S i Y 'J H:fllIL.fcfeO-C*4 0 *«K*J»t4# 
hA*S||R3 lti, R 1 *i«B«U 9 **Wy»a«, »# 

CT2. 5nm^f>4. 0 n m£T?Ot&Bl*|-C3i:t:jIiR 
-ei& 0 ftt»v^2. 5nm»IfiU. 

[0150] uwiiifliao*'; h5>'^j'o8 

it-CJi, SO I26«±t=#hA«»R3 1 SrftKUfc 

WxtfL P-CVDftt?, **hAif£*SR3 l<D±iz 
#'J->'J3>I (Si^RI? : 5nm) SrJftR-T '4, 
LP-CVDT-li, BRWDCStTVt-roft 
-g-^TX, *«iaR*»Wx.»f 6 5 OTCt-rSo 0IJ 



36*01x1*8 nm£T-<0$gB&'-K'J Si K» hUiDli- 
4o CWtf'J Si K* Hi, 0«B7>*ia7n-x^ > ^ 
r- h 3 2 t LT««61-*o 

8MI*|(fi7D-fr//y- h 3 2 *S*a'trJ: ^ 

®?ftR3 3 tHJxJf 9 nmlifLP-CVDCJ: 
l)j£R-f4„ IfflLP-CVDtli, I^#^DCS 
tN2 0<0 3t1EiMft**W*«f 7 OOttt 
4o 3<DB*, fMa#«S7n —r-r h 3 2 UK 

ffcR3 3usa&**i., SHkR3 3*ffi7WHkS*i 

Lti^ill^fiKIU, y-h«SR*-SLT/^ 

[0151] (CSO 7D-f^ 

[0 15 2] 

20 fiL±2~c-C&*:Rl -^1 1 HJfBSSK^^T, ?e>(c 
[0 15 3] ±ffiL^^ife®?jT*(±, iiS-FN h V* 

[0 15 4] t < tda^L-ftv^D I NORS^i', 
N O Rl-t;K:^ L*%^3i«afflt?§ Z>o 

[0155] *%WK&ifi> "w-wmizmmtztitiw, 

30 WTRftR k mm%-Mtt& IzKfS. Z1ntz***)7 

-7*^tjc\tfrh. Y- H(6»R**NO(Nitride-0xid 
e) Rft4MNOSl!r*oTi^^75*igfflX s #4o 
[0 15 6] K7n>i^jf^tt^ 

& o 

[0 15 7] 

[0 15 8] 2 tf y h/-fe/v§B«0»^-li, 

50 -COS#i£^ f teltT-#, «Rtt«««v» 0 
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*.j&-nTgH::fc , Kiil^CHEziAKifciK 
[0 15 9] JiL_L<t 0, WWeioT, X*-'J >^ 

[nil &inMmmiz&&*msk&** , )&B.<r>** 

•J *;U7 U^ftj££^1-[18&0-C2><i>o 
[0 2] ^HIfSi:#SNORl^ J E l i**TU'f 

[H3] Sl*^SU^-2>NORfg;<*';-t:^7W 
Icov^T, 0 2OB-B' «ftC&9*:IKiEfl*feJ&£A 
E&0-C-£>£o 

[0 4] Sltllil^i^*'; K?>5>**«>7- 

[05] si nmrnwuzmz,* tuh?^ * 
[07] s 1 nife^S8»c«4 ->*x * com* 

[0 8] SI 9tJtJ&£tCfl'-& * * <) h7>v^^ti 

[0 9] SI Hlfi»JSt«4 p< * 'J h7^y^* nil* 

[010] %2nMMm^&Z**V Y7>*J*?<DK 
MWZ&fr (1 tf y ttSRSr^-tifiBBI-C* 

[011] f^fUfc^JSKfli* .>■■*•; }■ ? y S J x 9 <om 
H»#&* (2 If 7 h#§&<fr) ttS*^-rBf®0T* 

[01 2] »3*ttJB3»t=«4JF»«tt^*UiesllO> 

[013] *3*ifii'fflK«4#KV-X*NORiM 

[014] »3*ifiiJgl8lw«*fl'*v-x»NORaj« 
■fcJl'T l-OV»t\ 013OA-A* 

[015] »4*«BBaStc«4**V-^illNOR!a^ 

[016] asuttJBSSKfta^ss&te** 
[0i7] *5Hi6»aRn«4*)av-x*NORaa> 



[018] S6ll^S?»c#4#i§V-*i®NORIS> 

[019] *7*tt»»U«4fl«V-**N0RS.* 
*'J-tJl'7!/'fl 4 -t;W73-^-r(5]K0T**-5)o 
[02 0] g7liiSi:«4^*n7>y^^S 
ii**T©r®0T-£>£ o 
[02 1]- (A) l±S7fy6^K#-&**'J-t:^7U 
W# # 5^B$co ,< 4 t x WltL%& £ Tji-f 0£50. 
10 (B) li#Sii*l6ft**i-Jf^-KBB-C*4. 

[02 2] (A) , (B) l±, »7iaS«»i:ff4>t 

SI0-C-fe4o 

[02 3] (A) l±»7*i«&!Blfc«4>*';**TU 
^<0?8*I$©/<*T;*R£*#**1-B»BL (B) I* 

[02 4] »8*ifc®SKff*iRffl»*NORa>* 'J 
-fc;U7 u-f o»jfi**1-*MBlHlKBI-e*4o 

[025] ssii^sk&^^'J 

20 it £7ni"iffffi0'C 

[02 6] S9^Jfe^im«4<S«MNORS>^'; 
-t ;u r v -f <r>Bi£ «r^i-^0K0-e* 4 0 
[02 7] (A) lif9SIISi:#4^'J-tJ^f 

1 vm&miTF-tmmm, (b) «±S2oiiji^j*^-t 
[028] si ofOfcJBSRKffas i *;ttflH* 

h 7>->*^.^<7)7- K*|P]<OBf®0-e*4 o 
[02 9] Si l£ifc«ffiK«4^fl"«FGS.* j e-J 
l-7>y^?^7- K*(fi]<OBf®0-C**o 
30 [flF^-wSiM] 

10, 14, 16a, 16b, 17, 20, 3 0— y- 
h&mm. 11, lla, lib, 21, 3 1-** HA 

nmm> i2, i2, i2b-a^, 13, 13, 1 

3 b- h ?7$&mm. 15, 15 a, 15 b, 18-*/ 
-HI, 2 2-S i t/'ga^ 2 3, 3 3-flMfcR, 
3 2-M7>#Jl7D -f-f>/y-h, 3 4 
im, 3 SUB-*»#*«, W- n 

*x;w, S-V D-FK>WI 

it. I so-*?-fl**6*», mi itf->-=ey F7> 

40 y'X?, S 1 13 s —- feW* h f?>v*4* , BL Hf— 

tr-y h*§u mb l i^-±tr-> sb l l^-utr 
?m, SLif-v-^t, msli*-±v-x 

m> SSLl*-HV-^«, WLlf-7-K», S 
Gl lf-IW, hn-jur- K CL- 
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